Recommendations concerning the intake of vitamin D and/or sunlight exposure in the handling of patients with vitamin D deficiency remain a matter of debate. The present study of the German network of dermato-oncologists (Onkoderm e.V.) refers to an inquiry conducted among general practitioners on this and related issues. Based on 448 answers provided to 10 distinct questions, the consulted physicians recommended vitamin D intake (94% replies) and/or exposure to sunlight (63% replies) in their patients with vitamin D deficiency. An average of approximately 26 min daily unprotected exposure to sunlight at midday in spring and summer was recommended. Nevertheless, 91% of the physicians considered the use of creams protecting against sunlight to be judicious. However, only 54% of physicians considered it worthwhile practice to protect oneself intensively against UV radiation. This study indicates evidence of a reduction in sun protection practices. Yet, approximately 25% of the patients were considered to present vitamin D deficiency and, hence, recommendations to prevent or correct the latter situation should not be ignored. Nevertheless, we consider that there is a need to focus messages regarding sun exposure and for continued sun protection practices. These messages should specifically focus on the vitamin D issue to ensure that the incidence of skin cancer does not increase.
Introduction
Current recommendations concerning the respective roles of sun exposure and dietary intake in the supply of vitamin D presently remain a subject of endless debate. No less than 20 studies were recently published on this issue. These deal with items such as: the calculated UV exposure levels for a healthy vitamin D status (1) ; the high prevalence of vitamin D insufficiency (2) ; the vitamin D supplement doses and serum 25-hydroxyvitamin D in the range associated with cancer prevention (3); the knowledge and attitudes concerning vitamin D and impact of sun protection practices among urban office workers (4); the need for future sun protection campaigns to address the issue of vitamin D and present strategies to achieve sufficient vitamin D levels in countries with high UV radiation throughout the year (5); the attitudes, practices and knowledge of general practitioners with regard to vitamin D in relation to prescribing sunshine (6) ; the impact of public health messages in terms of vitamin D and sun protection, as well as protection against skin cancer (7) ; the hazard of UV radiation for children and adolescents (8) ; the evaluation, treatment and prevention of vitamin D deficiency considered in a clinical practice guideline (9) ; the effects of ambient sunlight and photoprotection on vitamin D status (10) ; the common genetic determinants of vitamin D insufficiency (11) ; an overview analysis of the time individuals spend outdoors (12) ; the effectiveness of casual exposure to summer sunlight for maintaining adequate vitamin D status (13) ; the possible reduction of vitamin D production to insufficient levels resulting from the widespread use of sun creams, particularly those with high sun protection factors (14) ; the optimal exposure to sunlight (16) . In Germany, the matter under consideration was also far from being ignored. The following publications attest, in a far from exhaustive manner, of such a concern. In 2008, Reinhold et al drew attention to the measurements of circulating 25-hydroxyvitamin D concentrations in 97 German cancer patients. The authors proposed that an abnormally low serum 25(OH)D concentration represents a preferential risk factor, in middle-aged females, for breast cancer, as compared with other neoplastic manifestations in female subjects (17) . A report from the Robert Koch-Institute (Berlin, Germany) dealt with several questions concerning vitamin D status (18) . The dietary source of vitamin D was first briefly mentioned. The percentage of young (3-17 year-old) and older (18-79 year-old) male and female subjects presenting a severe, moderate or mild deficiency in vitamin D were also provided with consideration of both seasonal and geographical (for example, subjects with a migration background) differences. Recommendations were offered on both the dietary uptake of vitamin D, according to gender and age, and exposure to UV. For instance, a daily exposure to outside sunshine of 15-20 min between spring and winter with uncovered face and arms was recommended, with care to avoid sunburn. The potential consequences and risks of vitamin D deficiency were also discussed. The correlation between vitamin D status and health was the further theme of a study published in 2008 by Hintzpeter et al (19) . Up to 81% of male subjects and 89% of female subjects were found to have a 25(OH)D intake below the recommended level of 5.0 µg per day. The seasonal variation in the serum concentration of 25(OH)D was highlighted. The female subjects aged between 65 and 79 years were considered to have a higher risk of vitamin D deficiency. Lastly, and most importantly, a 'consensus article' was recently published (20) . It reflects the opinion of the Ernährungs-kommission der Deutschen Gesellschaft für Kinder und Jugendmedizin (DGKJ) in collaboration with the Arbeitsgemeinschaft Pädiatrische Endokrinologie (APE). It concerns such items as the photoproduction and metabolism of active vitamin D and its biological function in calcium and phosphate homeostasis, as well as in bone mass regulation. It stresses the suboptimal vitamin D status currently prevailing in all age groups. It aims to summarise, from available literature in national and international publications, the reference values for vitamin D supply and consumption. It defines recommendations for infants, children and adolescents living in Germany in order to achieve improved vitamin D status. These recommendations include protected sunlight exposure, intense physical activity (at least one hour daily) outside and increased vitamin D intake via supplements. In these respects, special attention is given to risk groups, including children nourished on a vegetarian diet, migrants, individuals with limited sunlight exposure and chronically ill individuals.
Taking into account these considerations, the main aims of the present study were to present the information recently gained from an inquiry conducted among 448 general practitioners (Hausärzten) and to deal with the issue of vitamin D deficiency.
Materials and methods
The list of 10 questions submitted to general practitioners working in different regions of Germany is given in Table I . All results are expressed as mean values (± SEM). The statistical significance of differences between mean values was assessed by use of a Student's t-test. P<0.05 was considered to indicate a statistically significant result.
Results

Question 1.
As indicated in the addendum and as based on 411 answers (Fig. 1) , the consulted physicians considered that, on average, 25±1% of their patients suffer from a vitamin D deficiency. Based on 397 out of a total of 448 answers, such a deficiency was estimated as being light in ~54±2% of the affected patients, whilst considered as severe in only ~10±1% and as intermediate in ~37±2% of the affected patients (Table II) .
Question 2. The majority of consulted physicians (94.2%) would recommend the intake of vitamin D preparations. An increase in exposure to sunlight was also considered as appropriate by 63.0% of the physicians. By contrast, the exposure to artificial sources of radiation was advised by only 1.6% of the consulted physicians, whilst no specific recommendation was only mentioned by 2.5%. It should be stressed that both the intake of vitamin D and increased exposure to sunlight were mentioned by 264 out of 448 answers (58.9%).
Question 3.
In order to restore a sufficient vitamin D production in patients with a vitamin D deficiency, the unprotected exposure to sunlight (for example, at midday in spring and summer) was recommended for 10 min in 19.0% of the provided answers, for 20 min in 30.5%, for 30 min in 32.6%, for 40 min in 6.3% and for longer in 11.6% of the answers. An average of ~26 min exposure to sunlight emerged from these recommendations. Eight consulted physicians made no recommendation in this respect and were, therefore, not taken into account in the above computation.
Question 4. The majority (91.3%) of consulted physicians considered in general, i.e. in all subjects, the use of creams protecting against sunlight as judicious, whilst only 4.9% considered it unnecessary. Of the consulted physicians, 3.8% did not provide a positive or negative answer to this question. Question 7. Question 7 refers to the measures to be adopted during the winter period in patients with a vitamin D deficiency. Five approaches were listed in this question. Up to three of these approaches were, on occasion, considered advisable. In order of decreasing advisability, such approaches entailed: the intake of vitamin D preparations (90.6% of positive replies); an increased exposure to sunlight (47.0% of positive replies); whenever possible to travel to sunny regions in order to improve the vitamin D status (17.8% of positive replies); and the exposure to artificial radiation (2.4% of positive replies). Only 3.8% of the Question 10. Lastly, 77.3% of the consulted physicians considered skin cancer and sun damage to be a concern for their patients, whilst only 19.4% were concerned by the morbid manifestations of vitamin D deficiency. Both concerns were mentioned by 7.8% of the physicians. No opinion on this matter was formulated by 11.4% of the consulted physicians.
Discussion
The mean percentages listed in the Results in answer to the list of 10 questions submitted to the consulted physicians should not mask the considerable dispersion of individual answers in some instances. This is best illustrated in Fig. 1 , which depicts the far from negligible variability in assessing the relative number of patients presenting with a vitamin D deficiency (question 1). With this reservation in mind, another notable finding from the present study is the prevailing concern on skin cancer and sun damage, as distinct from morbid manifestations of vitamin D deficiency (question 10).
In a prevention perspective, the majority of consulted physicians were not in favour of a less strict protection against UV (question 9) and, on the contrary, considered the behaviour of individuals protecting themselves intensively against UV radiation as worthwhile (question 8). However, 54% of physicians considered the behaviour of individuals who protect themselves intensively against UV radiation to be worthwhile (question 8).
The recommendations for patients with a vitamin D deficiency were mainly in terms of vitamin D intake and/or an increased exposure to sunlight (question 2). In this respect an average of approximately 26 min exposure to sunlight emerged from the present inquiry (question 3). This period of sun exposure is associated with a significantly increased risk of severe sun burn in people with certain skin types as well as in most children (21) . This result suggests that there is some confusion about the level of sun exposure and vitamin D production that may result in an increased risk of skin damage and skin cancer. During the winter period, emphasis was placed on the intake of vitamin D and, to a lesser extent, to increased exposure to sunlight (question 7). The exposure to artificial sources of radiation was not found advisable, whether in patients with vitamin D deficiency (question 2) or during the winter period (question 7).
Lastly, the use of creams protecting against sunlight was found to be particularly judicious whether in patients with vitamin D deficiency (questions 5 and 6) or in all individuals (question 4).
In conclusion, despite the fact that priority was evidently given to the damaging consequences of uncontrolled sun exposure, there remains the need to focus communication regarding this issue specifically on the risk of skin cancer, whilst not ignoring suitable recommendations to prevent or correct vitamin D deficiency.
Addendum
The first question appears to have been interpreted differently by the various physicians. Indeed, 37 answers provided a total percentage of either 100% (32 cases) or more (5 cases with a total percentage of 142±12%; P<0.03 vs. unity). Considering the distribution pattern for the total percentage, as is subsequently described, it seems evident that these 37 cases included far from negligible answers from physicians who considered that their reply to A, B and C had to reach a total of 100% (or more). This remark does not intend to deny, however, that, in a limited number of cases, the consulted physicians indeed estimated that all their patients presented a lack of vitamin D. Nevertheless, the vast majority of physicians (411 out of 448 cases, 91.7%) provided a total percentage (for A+B+C) below 100%, implying that they considered all their patients, whether lacking vitamin D or not, as the 100% total.
In the latter 411 answers, the total percentage (A+B+C) ranged between the extreme values of zero (51 cases) and 91±1% (4 cases). The distribution of the number of replies for each 10% interval of the total percentage (A+B+C) for these 411 answers is illustrated in Fig. 1 . When the zero values for total percentage (A+B+C) were included in the zero to 9% range, a Poisson-like distribution prevailed, with a progressive decrease in the number of replies for the total percentage (A+B+C). The number of replies decreased from 124 in the zero to 9% range to 91 replies in the 10-19% range, 42-49 replies in the 20-29% and 30-39% ranges, 25±4 replies in the 40-49%, 50-59% and 60-69% ranges, 11-14 replies in the 70-79% and 80-89% ranges and only 4 replies in the 90-95% range. The mean value for total percentage (A+B+C) in the 411 answers with individual values below 100% amounted to 25±1% (n=411), suggesting that physicians considered, on average, that approximately one in four patients suffers from vitamin D deficiency.
In order to assess the respective and relative frequency of replies A, B and C, the percentages of each of these replies were recalculated (normalized values), assuming a total percentage (A+B+C) of 100% in all cases (i.e. in the 37 answers providing a total percentage of 100% or more, and in the 360 answers with a total percentage below 100% but above 0%). As documented in Table II , no significant difference in the relative frequency of reply A, B or C was found between the 32 cases with a reported total percentage (A+B+C) equal to 100% and the 5 cases with a reported total percentage above 100% (P>0.36 or more). Likewise, no significant difference in the relative frequency (normalized values) of reply A, B or C was found between the 37 cases with a reported total frequency (A+B+C) equal to or above 100% and the 360 cases with a reported total frequency below 100% (P>0.25). Pooling together all 397 answers, reply A was more frequent than reply B (P<0.001) and reply B was more frequent than reply C (P<0.001).
